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Improving retrieval rates of temporary inferior
vena cava filters
Antonios P. Gasparis, MD, Georgios Spentzouris, MD, Robert J. Meisner, MD, Doreen Elitharp, MD,
Nicos Labropoulos, MD, and Apostolos Tassiopoulos, MD, Stony Brook, NY
Purpose: Most studies have shown that the rate of inferior vena cava filter (IVCF) retrieval rarely exceeds 30%. A review
of practices in our own institution revealed similar results (18%). Within the last year, few centers have demonstrated
improved retrieval rates. Our hypothesis was that developing a dedicated program would improve IVCF retrieval. We
report the results of an ongoing study following the development of this program.
Methods: This is a cohort of nontrauma consecutive patients who had an IVCF placed by the vascular service over a
12-month period (January 2010-January 2011) and were followed prospectively. A dedicated nurse practitioner was
responsible in developing a database, maintaining contact with all the patients, and ensuring that arrangements were
made for retrieval when indications for IVCF protection were no longer present. Demographics, indication for filter
placement, timing to filter retrieval, and complications during placement and retrieval were prospectively collected.
Retrieval rate was compared to the baseline institution data.
Results:During the study period, 42 patients had an IVCF placed. There were 27 men and 15 women with a mean age of
58 (25 to 88 years old). Two patients were excluded (one due tomortality and one hadmultiple filters) leaving 40 patients
in the study. Indications for IVCF placement were absolute in 23 of 40 patients (58%), relative in 10 of 40 patients (25%),
while seven patients (17%) had an IVCF placed for prophylaxis as they were considered high risk for pulmonary embolism
(PE) and could not receive any chemical regimen. During follow-up, five filters were converted to permanent. Therefore,
retrieval was successful in 19 of 22 patients with an 86% success rate and no complications. Median time to retrieval was
21 days ranging from 4 to 140 days. Retrieval rate for IVCFs designated as temporary at the time of placement was 70%
(19 of 27), which was significantly higher compared to our baseline data of 18% (P < .001).
Conclusion: Initial data show that a dedicated program that closely monitors patients with temporary IVCFs for ongoing
need of filter prophylaxis can result in high retrieval rates. The endurance and long-term success of such a program needs
to be further validated. (J Vasc Surg 2011;54:34S-8S.)
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pThe average annual incidence of venous thromboem-
bolism (VTE) in the United States is one to two episodes
per 1000 patients.1 As many as 300,000 people in the
United States die from acute pulmonary embolism (PE),
indicating major morbidity and mortality.2 The preferred
treatment for deep vein thrombosis (DVT) and PE is
anticoagulation. In certain cases, anticoagulation therapy
for VTE is contraindicated and interruption of the inferior
vena cava (IVC) with filter placement is an option. Inferior
vena cava filters (IVCF) function to prevent significant PE
by trapping venous emboli. The indications for IVCF
placement have liberally been changed over the years and
therefore created a significant controversy.
The use of IVC filters has increased dramatically over
the past 10 years,3,4 especially with the use of prophylactic
retrievable filters.5 They account for more than half of all
cava filters in current practice patterns.6,7 Although these
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34Slters have the capacity to be recovered, the retrieval rates
ave been low ranging from 20% to 50% with the majority
f studies quoting rates closer to 20%.8-12 There was im-
rovement of IVC retrieval from 60% to 86% in centers that
dopted systematic approach after noticing their low re-
rieval rate.13-15 Other than questioning the insertion of
VCF for prophylaxis, the complication rate at short-term
nd long-term is another problem. Therefore, the hypoth-
sis of our study was to investigate whether having an IVCF
rogram in place would improve retrieval rates in compar-
son to our historical institutional data and that of the
iterature.
ETHODS
Consecutive patients who had an IVCF placed only by
he vascular service over a 12-month period (January 2010-
anuary 2011) were followed prospectively. A DVT team
as developed at our institution, which included a vascular
urse practitioner (NP) with great experience on VTE
long-standing dedicated work on the prevention and
reatment of VTE), and a physician (Antonios P. Gasparis)
ith major interest and expertise in venous disease. As part
f this team’s responsibility, an IVCF program was created
o improve retrieval rates. The NP was responsible in eval-
ating and following patients with filter placement and
eveloping a database. The dedicated NP contacted, by
hone and letters, the patients and referring physicians
bout what would be the best time for retrieval. The
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Volume 54, Number 19S Gasparis et al 35Spatients were also educated before discharge from the
hospital about the IVCF retrieval benefits and risks. Con-
tact was maintained with all patients and referring physi-
cians to ensure that arrangements were made for retrieval
for the following reasons: (1) patients on anticoagulation
(AC) requiring interruption for surgery that at some point
after surgery AC could be initiated; (2) patients that could
not be anticoagulated temporarily, for example, those with
bleeding and DVT and were cleared for AC; (3) postoper-
ative patients that were ambulant and no longer required
prophylaxis or if they did, AC could be initiated or patients
on AC requiring interruption for surgery that at some point
after surgery AC could be initiated; and (4) after comple-
tion of successful thrombolysis in selective patients with
mobile thrombus involving the iliac vein or the IVC. A
rigorous coordination system between the NP and the
referring physician was in place to allow IVCF retrieval in a
timely manner. This was achieved by accommodating the
patient and physician schedule and having availability in the
interventional suite. Patients who were in a rehabilitation
center or nursing home were facilitated from our team to
ensure arrangements were made for filter retrieval.
All patients had Günther Tulip filters (Cook Medical
Inc, Bloomington, Ind) placed in an interventional suite
with local anesthesia. Filters were placed either through the
internal jugular or common femoral vein. Access was ob-
tained with ultrasound guidance in all cases. Cavogram and
selective renal venogram was performed to measure IVC
diameter, identify level of renal veins, and any venous
anomalies. Retrieval of all filters was performed using
Günther Tulip Vena Cava Filter retrieval set (CookMedical
Inc) via internal jugular vein access. Cavogram was ob-
tained to identify any thrombus, filter migration, or tilting.
Completion cavogram was obtained following filter re-
trieval to evaluate for extravasation or IVC stenosis.
Prior to IVCF insertion, filters were categorized as
permanent or temporary. Temporary filters were placed
with intent to be retrieved once AC could be initiated. IVC
filters were deemed permanent before insertion for the
following reasons: (1) patients that could not be anticoag-
ulated permanently or for prolong period of time (eg, high
fall risk, intracranial bleed, and brain metastasis); (2) pa-
tients with a short life span such as patients with terminal
cancer. IVC filters were deemed permanent after insertion
for the following reasons: (1) refusal of filter removal by
patient or family; (2) thrombus in IVC filter; (3) recurrent
VTE; and (4) patients with short life span such as patients
with terminal cancer. Patients who died after filter place-
ment and those who required multiple filters were ex-
cluded. Absolute indications included chronic or recurrent
PE while on AC, contraindication to AC due to bleeding,
and failure of adequate AC to prevent PE. Relative indica-
tions comprised patients with free-floating DVT while on
AC, acute DVT while undergoing surgery, reduced cardio-
pulmonary function where PE would not be tolerated,
during or after surgical thrombectomy, and pregnancy
undergoing catheter-directed thrombolysis for DVT. Truly
prophylactic indications include trauma patients, those im- Iobilized for long periods, major surgery with significant
TE risk, advanced malignancy, and venous reconstruc-
ions with high VTE risk (Table, online only). Demograph-
cs, indication for filter placement, timing to filter retrieval,
eason for conversion to permanent, reasons for failure to
etrieve, and complications during placement and retrieval
ere prospectively collected in a customized database (Mi-
rosoft Access, Redmond, Wash). Retrieval rate was com-
ared to the baseline institution data, which were collected
or a period of 2 years as part of another study. Experience
rom the baseline study led in the creation of appropriate
orms to collect the data in the prospective study and
mprove the logistics for IVCF retrieval creation.
TATISTICAL ANALYSIS
Demographic data were analyzed with descriptive sta-
istics. The overall retrieval of assigned temporary filters and
he technical success rate were calculated from the corre-
ponding groups (intent to retrieve and in those where a
etrieval was attempted). Differences in proportions were
ompared with the Fisher’s exact test regardless of the
xpected values in the cells, as our sample size was such to
llow performance of this test.
ESULTS
During the study period, 42 patients had a retrievable
VCF placed. The mean age of the group was 58 years
range, 25-88 years old); there were 27 men and 15
omen. From the 42 patients, 39 were white, two Asian,
nd one black. Two patients were excluded from the anal-
sis, as one died from malignancy and the other required
ultiple filters (one misplaced and one had thrombus
xtending above the filter). Filters were placed in 40 pa-
ients; 13 IVCFs (32.5%) were placed as permanent at the
ime of insertion and 27 (67.5%) as temporary (Fig 1).
wenty-six were placed via internal jugular vein access and
4 through the common femoral vein. Indications for
VCF placement were absolute in 23 of 40 patients (58%),
elative in 10 of 40 patients (25%), while seven patients
17%) had an IVCF placed for prophylaxis as they were
onsidered high risk for PE and could not receive any
hemical regimen. During follow-up, five of 27 (18.5%)
emaining IVCFs for retrieval were converted to permanent
ecause one patient refused retrieval, two could not be
nticoagulated, and two developed recurrent thrombosis
hile on AC.
Retrieval was attempted in 22 of 27 patients with an
6% technical success rate and no complications. In the 27
atients of the temporary group, 15 had filters placed for
bsolute indications, five for relative, and seven for prophy-
actic. Retrieval rates were 60% (9/15), 80% (4/5), and
6% (6/7), respectively. Failure to retrieve occurred in
hree patients; in two of them, the filter was adhered to the
ava wall while the third had IVC thrombosis (Fig 2). The
atients attempted for IVCF retrieval with wall adherence
ere at 5 and 6 months. Median time to retrieval was 21
ays ranging from 4 to 140 days. Overall retrieval rate for
VCF designated as temporary at the time of placement was
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fied during retrieval attempt.
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December Supplement 201136S Gasparis et al0% (19 of 27), which was significantly higher compared to
ur baseline data 18% (14/77; P  .001).
ISCUSSION
Availability of retrievable of IVCFs and ease of inser-
ion over the last decade has resulted in significant
ncrease on the number of filters being placed.5,16 The
ighest increase in filter placement has occurred in the
elative and prophylactic groups.5,16 The use of prophy-
actic filters has mostly been encouraged by the Eastern
ssociation for the Surgery of Trauma. It is based on low
vidence data and recommends that vena cava filters to
e considered for high-risk trauma patients and those
hat cannot be anticoagulated.17 The 8th American Col-
ege of Chest Physicians guidelines, based on level 1C
ata, recommend against the use of cava filters on trauma
atients as a means of thromboprophylaxis.18
Improvement in the risk of PE was shown with use of
ermanent IVCF in an 8-year follow-up study, although
here was no effect on survival. In addition, the same study
cava filters (IVCF) placed. AC, Anticoagulation; DVT,Fig 1. Flow chart demonstrating outcomes of inferior venaFig 2. Cavogram with inferior vena cava (IVC) thrombus identi-
emonstrated that patients with IVCF had an increase risk
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Volume 54, Number 19S Gasparis et al 37Sof DVT.19 The potential advantage of retrievable cava
filters is that they can protect against PE in the short-term
yet avoid the long-term complications of permanent IVC
filters by removing them. Complications include but are
not limited to increased risk of subsequent DVT, cava
and/or filter thrombosis, postthrombotic syndrome, filter
migration, strut fracture, adherence to cava wall, perfora-
tion of the intestine, ureter and aorta, thrombosis of the
venous access site, and rarely penetration with subsequent
arteriovenous fistula creation.4,20
Retrieval rate of temporary filters have been reported
between 20% and 40% in the literature for the era before
2010, eliminating the potential advantage of avoiding
long-term complications. Retrieval rates depend on patient
population and service/physician effort. In the trauma
literature, the retrieval rates rarely exceed 20%,17 although
in the last year, there are trauma studies reporting retrieval
rates as high as 86% with dedicated programs.15,21 In a
retrospective study of 446 patients with temporary IVCF,
only 22% were retrieved. Patient loss to follow-up was the
primary cause (31%) for failure to attempt retrieval followed
by immobility that suggested an increase risk of DVT/PE
(30%). In the same study, the patient dropout rate was six
times higher if the service placing the filter was not directly
responsible for their follow-up.11 In a multicenter study
with 197 temporary filters, 94 patients underwent at-
tempted retrieval of which 80 were successful (80 of 197;
40%).8
Improved rates have been shown in institutions with a
dedicated filter program. A study with 100 temporary filters
comparing periods with and without IVCF clinic showed
an improvement in filter retrieval from 29% to 60%.13 A
large number of filters (n 33) were kept permanent, while
five had failed retrieval.13 Likewise, our study showed a
significant improvement in filter retrieval from 18% to 70%.
Few papers have reported the technical failure of filter
retrieval ranging from 3.5 to 25.8%.13,14,22-28 In our series,
the technical failure rate was 14%. Reported reasons for
failure to retrieve have been prolonged indwelling time
leading to cava wall adherence, severe tilting of the filter,
and thrombus within the filter.13,22,24,29
Median time to retrieval in our study was 21 days
(range, 4-140 days). Although the intent is to remove the
IVCF as early as possible, the time to retrieval has been
variable. Minocha et al13 had a median time to retrieval of
1.5 months, whereas others reported the mean time, which
ranged from 20 to 77 days.24-28 The longer the indwelling
time, the lesser the retrieval rate, as the filter is more likely
to be incorporated with chronic thrombus and scar tissue.
In a study of 117multitrauma patients, in those who had an
indwelling time of 180 days, the success rate was higher
when compared to those with 180 days (failure rate 4 of
64 vs 10 of 41; P  .009).30 All 10 filters with the longer
indwelling time that failed retrieval were tilted.
Certain patient characteristics or clinical situations may
affect filter retrieval. In a study by Dabbagh et al,10 when
reviewing 351 patients with retrievable IVCF of the 252
eligible patients, only 47 filters were successfully retrieved,ielding a retrieval rate of 18.7%. Further analysis identified
hat male gender, patients who were discharged home, and
hose who were followed by the procedural service had a
igher chance of successful retrieval.
Development of a dedicated IVCF program may im-
rove retrieval rates by decreasing patient loss to follow-up,
rranging timely retrieval when appropriate, and providing
ducation to patients and referring physicians. As part of
ur program, patients are educated about the role and risks
f temporary IVCF in order to ensure early return for
etrieval. Similarly, referring physicians are encouraged to
tart AC in a timely fashion. Education may decrease the
isk of filter retention due to technical failure from pro-
onged implantation. A more significant advantage of an
VCF program is close communication with patients ensur-
ng they do not get lost to follow-up. In our study, none of
he 27 patients who had a filter with the intent to be
etrieved were lost. Our high retrieval rate of 70% is in
greement with a retrospective trauma registry of 118
atients that had a same rate of 70%. Their incidence of
atient loss to follow-up was also low at 9%. In addition,
hey found that in a significant number of patients, indica-
ion for filter retention developed in 17%, which is similar to
ur findings.
It is important to reduce the number of IVCFs placed
nd at the same time create programs for their retrieval in
rder to minimize cost, complications, and improve patient
are.
ONCLUSION
Current practice patterns demonstrate a high number
f IVCFs being placed as temporary with low retrieval rates.
nitial data show that a dedicated IVCF program that
losely monitors patients with temporary filters can result in
mproved retrieval. Despite the intent to remove all tempo-
ary filters, a significant number of them become perma-
ent. The endurance, long-term success, and financial anal-
sis of such a program needs to be further evaluated.
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Definitions
Indicated
PE while anticoagulation is contraindicated
Anticoagulation is contraindicated due to bleeding
Failure of adequate anticoagulation to prevent PE
Failure of a prior VCF while still indicated
Following emergency treatment for massive PE, where anticoag
is considered inadequate to prevent additional PEs
Chronic, recurrent PEs despite adequate anticoagulation
Relative
Free-floating DVT propagation of IFVT despite adequate
anticoagulation
Acute DVT undergoing major surgery
Reduced cardiopulmonary function (where PE would not be
tolerated)
Pregnancy with proximal DVT (undergoing CDT) for IFVT
During or after surgical embolectomy/perithrombolytic
True prophylaxis (no DVT)
Trauma, major/multiple injuries
Paralyzed, prolonged immobilization
Major surgery with significant VTE risk (gastric bypass)
Advanced malignancy
Venous reconstructions with high VTE risk
ACCP, American College of Chest Physicians; CDT, catheter-directed thro
LMWH, low-molecular-weight heparin; PE, pulmonary embolism; VCF, veRutherford 2005 ACCP 2008 East 2002
YES YES – IC YES – I
YES YES – IC YES – I
YES YES – I
YES
ulation YES YES – IIC YES – I
YES
UNCLEAR YES – II
UNCLEAR
UNCLEAR YES – II
UNCLEAR
UNCLEAR YES – II
NO (ICD, SD) NO filter – IC YES – III
NO (ICD, SD) NO filter – IC YES – III
NO
NO NO – LMWH 1A
NO
mbolysis; DVT, deep venous thrombosis; IFVT, iliofemoral venous thrombosis;
